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^Sfc h?rd surface cleaning and disinfecting compositions 

,S7) Acid.,thic.enedc.eaninganddisinfectiogc^^^^^^^^^ 

p JrticJiarly effective in the ^^^^^L'^o^^'o^ermort noS surfactants; one or -ore quaterna^ 
positive and grarri negative ^^ctena comprise one o^^^ ^^.^ ^.^^^^ compnsmg ^rm-c ac.d and 

ammonium surfactant compounds ''^^^"Sl^'^fXSer soluble organic acids selected from the group 
one or more water soluble organic acids. ''J^X-re the formic acid and one or more water soluble 
So^S of: lactic acid, citric '-d' ? y«;^^c acK^^jf^^^^^^^ organic acid(s) of 1:0.1 - 10; a cellulose 

organic acids are present in a ^«'f„^ " '° one or more conventional additives such as a 

based thickeners in the compositions. 
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Improvements w OR RELATING TO Organic Compositions 

The present invention relates to thickened cleaning and disinfecting compositions 
which are acidic in nature, and which exhibit good cleaning, disinfecting and long term 
stability. 

While the prior art has provided various compositions directed to cleaning and 
disinfecting hard surfaces, particularly lavatory surfaces there is yet a continuing need in 
the art for thickened aqueous compositions which provide: satisfactory cleaning especially 
of limescale deposits from metal, enamel and porcelain surfaces as found on lavatory 
fixtures, disinfection of hard surfaces and good long term stability of the thickened 
compositions. 

. The present invention provides stable thickened aqueous acidic hard surface 
cleaning and disinfecting composition which comprises: 
one or more nonionic surfactants; 

one or more quaternary ammonium surfactant compounds having 
germicidal properties; 

an acid mixture comprising formic acid and one or more water soluble 
organic acids, particularly water soluble organic acids selected from the group 
consisting of lactic acid, glycolic acid and citric acid and where the formic acid 
and one or more water soluble organic acids are present in a weight ratio of formic 
acid:water soluble organic acid(s) of 1:0.1 • 10; 

a cellulose based thickening composition; 
optionally, but desirably, a pH adjusting agent, fragrance, coloring agent; 

and, water. 

The aqueous acidic hard surface cleaning and disinfecting composition may further 
include minor amounts, i.e., less than a combined total amount of 10%wt. of conventional 
additives including but not limited to: colorants such as pigments and dyes; fragrances and 
perfumes, pH adjusting agents as well as other conventional additives. Most desirably, 
these compositions are effective against both gram positive and gram negative bacteria. 

The present invention also provides a method for cleaning (especially the removal 
of limescale deposits) and disinfecting from metal, enamel and porcelain surfaces as found, 
on lavatory fixtures. 
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The compositions include one or more nonionic surfactants. These are weU 
known, and any of these are expected to be useful in the inventive compositions. 
Exemplary useful nonionic surfactants include condensation products of alkylene oxide 
groups with an organic hydrophobic compound, such as an aliphatic or alkyl aromatic 
5 compound. Further exemplary useful nonionic surfactants include the polyoxyethylene 
ethers of alkyl aromatic hydroxy compounds, e.g.. alkylated polyoxyethylene phenols, 
polyoxyethylene ethers of long chain aliphatic alcohols, the polyoxyethylene ethers of 
hydrophobic propylene oxide polymers, and the higher alkyl amine oxides 

Preferred nonionic surfactants, ethoxylated alcohols are well known and may be 

10 formed by condensation of an aliphatic alcohol, or mixtures thereof, with sufficient 

ethylene oxide to produce a compound having a polyoxyethylene. Preferably the number 
of ethylene oxide units are present in an amount suflRcient to insure solubiUty of the 
compound in an aqueous composition of this invention or in any dUution thereof. 

Desirably, the ethoxylated alcohols are produced by condensation of about 4-20, more 
15 preferably 6-18 moles of ethylene oxide with 1 mole of aliphatic alcohol The aliphatic 

alcohol may be linear or may be branched, and may be a primary, secondary or tertiary 
alcohol (including by way of non-limiting example: decyl alcohol, dodecyl alcohol, 
tridecyl alcohol, hexadecyl alcohol, octadecyl alcohol, and the like). As known to those 
skilled in the art. the number of moles of ethylene oxide which are condensed with one 
20 mole of aliphatic alcohol depends upon the molecular weight of the hydrophobic portion 

of the condensation product. The aliphatic alcohols are desirably a primary, secondary or 
tertiary aliphatic alcohol having about 10-20, and preferably 11-17. carbon atoms, and 
most preferably is an alcohol having 12 - 16 carbon atoms Especially preferably the 
nonionic surfactant of the present inventive compositions is the condensation product of 
25 Unear or branched 012-016 aliphatic alcohols, especially C12-C16 linear aliphatic alcohols 

or mixtures thereof, with sufficient ethylene oxide to provide an average of at least 6 .- 9 
moles of ethylene oxide per molecule. 

The nonionic surfactant is present in any effective amount, but generally is present 
in an amoum of up to about 10% by weight, based on the total weight of the composition. 
30 Desirably the nonionic surfactant is present in an amount of firom about 0.01%vrt. to about 

8»/owt. and most desirably is present in an amount of f^om about 0.1%wt. to about 5%wt. 

' The compositions according to the invention include one or more quaternary 
ammonium surfactant compounds having germicidal properties; these compounds provide 
a sanitizing effect. Particularly useful quaternary ammonium compounds and salts thereof 
35 include quaternary ammonium germicides which may be characterized by the general 
structural formula: 
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X- 



where at least one of Ri, Rj, R3 and R4 is a hydrophobic, aliphatic, aryl aliphatic or 
aliphatic aiyl radical of from 6 to 26 carbon atoms, and the entire cation portion of the 
molecule has a molecular weight of at least 165. The hydrophobic radicals may be long- 
chain alkyl, long-chain alkoxy aryl, long-chain alkyi aryl, halogen-substituted long-chain 
alkyl aryl, long-chain alkyl phenoxy alkyl, aryl alkyl, etc. The remaining radicals on the 
nitrogen atoms other than the hydrophobic radicals are substituents of a hydrocarbon 
structure usually containing a total of no more than 12 carbon atoms. The radicals Ri, R2, 
R3 and R4 may be straight chained or may be branched, but are preferably straight chained, 
and may include one or more amide or ester linkages. The radical X may be any salt- 
forming anionic radical. 

Exemplary quaternary ammonium salts within the above description include the 
alkyl ammonium halides such as cetyl trimethyl ammonium bromide, alkyl aryl ammonium 
halides such as octadecyl dimethyl benzyl ammonium bromide, N-alkyl pyridinium halides 
such as N-cetyl pyridinium bromide, and the like. Other suitable types of quaternary 
ammonium salts include those in which the molecule contains either amide or ester 
linkages such as octyl phenoxy ethoxy ethyl dimethyl benzyl ammonium chloride, N- 
(laurylcocoaminoformylmethyl)-pyridinium chloride, and the like. Other very effective 
types of quaternary ammonium compounds which are useful as germicides include those in 
which the hydrophobic radical is characterized by a substituted aromatic nucleus as in the 
case of lauryloxyphenyltrimethyl ammonium chloride, cetylaminophenyltrimethyl 
ammonium methosulfate, dodecylphenyltrimethyl ammonium methosulfate, 
dodecylbenzyltrimethyl ammonium chloride, chlorinated dodecylbenzyltrimethyl 
anmionium chloride, and the like. 

Preferred quaternary ammonium compounds which act as germicides and which 
are found useful in the practice of the present invention include those which have the 
structural formula: 
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wherein R, and R, are the same or different CrCijalM. or Rj is C„.,.alky!. 
.^ethoxy. C„.all=ylphenol.thoxy and R. is benzyl, and X is a halide. for example 
I^Uoride. bromide or iodide, or is a methosulflue counterion. The allcyl groups ected m 
R, ««i R, may be stndght chmned or branched, but are preferably substantiaUy Imear. 

Particularly useBil quaternary gemiddes inchide compositions which mclude a 
™«le quatemaof. as weU as mixtures of two or more differem quatemanr. Particularly 
LH«.er™:yg«nucidesincludeBARDAC®205M.andBARDAC®208Mor 

BTC® 8»5which U described to be a blend of alkyl dimethyl benzyl ammomutn chlortdes; 
BARDAC® 2050 and BARDAC® 2080 or BTC® 818 which is described to be based on 
!i^(CrC,o)dime.hyt ammonium chloride; BABDAC® 2250 and BARDAC® 2280 or 
BTC® 1010 which is described to be a composition which includes didecyl dmwthyl 
ammonium chloride; BARDAC® LF .ni BARDAC® LF 80 which is ^^^^ 
based on dioctyl dimethyl ammonium chloride; BARQUAT®MB-50. AMINE® 3500. 
BAROUAT® MB-80. BTC® 835. BTC® 8358 or BTC® 65 USP each descnbed to be 
CralS^ldimeth;ibe„zy.a.™»niumchloride;BARQUAT®»«-50.B^^^^^ 

MX.80 BTC® 824 or BTC® 8248 each described to be a composmon based on alkyl 
toe*;, benzyl «nmonium chloride; BARQUAT® 0,-50. BAkQUAT® 01-80. BTC® 
2565 or Bt7® 2658 each described to be acomposition based on alkyl dimethyl benzyl 
.™n;nium chloride; BARQUAT® 4250. BARQUAT® 4280. BARQUAT® 42S0Z, 
BAROUAT® 4280Z. BTC® 2125. or BTC® 212SM each described to be a compos,t.on 
based on alkyl dimethyl benzyl ammonium chloride and/or alkyl dimethyl «M J-^"^' 
.™„,o«ium chloride; BARQUAT® MS-lOO or BTC® «'^P-»<» ^^"'f '^"J' 
bas«i on myristyl dimethyl benzyl ammonium chloride; HYAMINE® 2389 "^^'^ 
be based on methyl dodecyl benzyl ammcmum chloride and/or methyl dodecyl xyl««^.^ 
.rimethyl ammonium chloride; HYAMINE® 1622 d^nM to b. an aqueous solution of 
lelthonium chloride; HVAMENE® 3500-NF or BTC® 50 each described to be based 
o„"m dimethyl benzyl ammonium chloride; as well asBARQUAT® 1552 or BTC® 
776 described to be based on alkyl dimethyl benzyl ammonium chlonde and/or dialkyl 
methyl benzyl ammonium chloride. (Each of these recited materials are pr«enfly 
ToUerciZ avaUable ftom Lonza. Inc. Fairlaw^ N, and/or from Step«. Co.. Northlield 

In the cleaning compositions according to the invention, the quaternary ammonium 
compound constituent is required to be present in amounts which are effective m 
exhibiting satisftctory germicidal activity against selected bacteria sought to be treat«J by 
^ clearing compositions. Such efficacy may be achieved against less resistant bacterial 
strains with only minor amounts of the quaternary ammonium compounds being present. 



while more resistant strains of bacteria require greater amounts of the quaternary 
ammonium compounds in order to destroy these more resistant strains. The quaternary 
ammonium compound need only pre present in germicidally effective amounts, but may be 
present in amounts from 0.01% - 10% wt. based on the total weight of the composition of 
which they form a part. Generally, effective "hospital strength" germicidal eflBcacy 
meeting current EPA guidelines is provided when the quaternary ammonium compounds 
are present in an amount of from about 0.05%wt. to about 5 %wt. Desirably in the 
compositions of the instant invention, the quaternary ammonium compounds is present in 
an amount of from 0.05%wt. to about 3%wt, based on the total weight of the inventive 
compositions being taught herein. 

An essential feature of the inventive compositions is an acid mixture comprising 
formic acid and one or more water soluble organic acids, particulady water soluble 
organic acids. The acid mixture may be present in any effective amount, but desirably is 
not present in amounts of more than about 10%wt. based on the total weight of the 
compositions. Desirably the acid mixtures form from 0.01 - 10%wt., more desirably from 
0. 1 ~ 10% wt. of the compositions. The water soluble organic acids include at least two 
carbon atoms, and include at least one carboxyl group (-COOH) in its structure. 
Particularly useful as water soluble organic acids are one or more selected from the group 
consisting of lactic acid, citric acid, and glycolic acid. The formic acid and one or more 
water soluble organic acids in the acid mixture are present in a weight ratio of formic 
acid:water soluble organic acid(s) of 1 :0. 1 - 10, and especially 1 .0.25 - 2.5. While various 
organic acids such as and including these acids may have been used in the past, usually 
singly, the present inventors have surprisingly discovered an apparent synergistic effect 
from the acid mixtures described. Surprisingly, it has been discovered that the long term 
stability of the cellulose containing compositions is achieved when the formic acid is 
present with one or more water soluble organic acids (or water soluble salt forms thereoO* 
particulariy in the weight ratios described. In the prior art, cellulose thickeners have not 
been typically used in the presence of formic acid, which acid is very desirable as it is 
particulariy effective in removing limescale. According to the present invention, the use of 
one or more water soluble organic acids in conjunction with formic acid substantially 
reduces the loss of viscosity of the thickened compositions to a degree greater than would 
be expected. This is surprising as the presence of the acids in such compositions is 
expected to quickly degrade other constituents which may be present, especially 
thickeners such as described below. This is particularly true in compositions which 
contain formic acid in conjunction with cellulose based materials as formic acid is known 
to quickly degrade such cellulose based materials. 



^,^^c orn,ore differed, wa«r "'^^.'^^J^^^^of.h.^^ ormore 

p^icuUriy where .he ratio ""^.^"t W Thus, where two dUTerent 

L.ren.wa.ersc.ub,eorganicao.ds),s.^^l^l^^^._^^^^^„^„„f 

«„er soluble organic adds are present. ^."^^"^ acid of 

fonnic acid:first water soluble org«Ucac,d:s^^v^»J^ «^ 

^.05-5:0.05-5. especially when '"^.^^ i„ each case, the raUo of 

0.05 -IX'sA nu-s. especialb; in a '^^^^^^ „«o of 1 : (0.1-10)]. 
fo^uc add: (total w«gM of*e two d*«^-as)&^^^ 

The presence of fomuc acd ^^^^^ ,„d have be«. 

orgaricaddintheweigh. "'■°^/'=^"^j*°Xconditions of accelerated aging 
found to suffer a r«Juc«l loss of vscos, y ^--^^'^'^"^ , a«,ribed in the 

- testing-at elevated. en,pera,ures.pa„,c^^^^^^^^ 

«.„p,es. This is P"'>'.;37j„'^ *L^',ow Odor, are vir«»ny transparent (in 

g„ater than w.t«. The actual ^^"^^^Zc^ I, be used are ce,h,lose bas«. 

„ ,Wck«,er included in a ">'"^"'^^:^^^^^^^,,^_ n,e.hyle.hyl cellulose. 

.Mckenersincludingbutnot hmUedto^^Ayl , ^..^^^ .ni *. like. 

in the foods indus.,y are also con.emp.a.»i as ^J'^^^ . „f ,han 7.more 

The compositions of .he ,nvent,on are _ ^ „„„ 

p,eferab.y about 4.S and less and .OS. pr^* 6-^^^ 

„ particularly a pH *eZr»:ion.'it is .e^ently desirable to include 

described above w# .mpar. ' J„„, „ maintain the compositions 
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described here may also be used. Particularly preferred is sodium hydroxide which is 
widely available at low cost, and is effective. 

Such materials as described above are each individually known to the art, many of 
which are described in McCutcheon Emulsifiers and Detergents (Voll), McCutcheon *s 
Functional Materials (Vol 2), North American Edition, 1991; Kirk-Othmer, 
Encyclopedia of Chemical Technology, 3rd Ed., Vol. 22, the contents of which are herein 
incorporated by reference For any particular composition described above, any optional 
ingredients should be compatible with the other ingredients present. 

As is noted above, the compositions according to the invention are aqueous in 
nature. Water is added to order to provide to 100% by weight of the compositions of the 
invention. The water may be tap water, but is preferably distilled and is most preferably 
deionized water. If the water is tap water, it is preferably substantially free of any 
undesirable impurities such as organics or inorganics, especially minerals salts which are 
present in hard water which may thus undesirably interfere with the operation of the 
constituents present in the aqueous compositions according to the invention. 

According to certain preferred embodiments of the invention there are provided 
thickened aqueous acidic hard surface cleaning and disinfecting composition which consist 
essentially of: 

0.1 - 10% wt. one or more nonionic surfactants; 

0. 1 - 10%wt. of one or more quaternary ammonium surfactant compounds 
having germicidal properties; 

0. 1 - 10%wt. of an acid mixture comprising formic acid and one or more 
water soluble organic acids, particulariy water soluble organic acids selected from 
the group consisting of: lactic acid, glycolic acid and citric acid and where the 
formic acid and one or more water soluble organic acids are present in a weight 
ratio of formic acid:water soluble organic acid(s) of 1 :0. 1-10; 
0.01 - 5%wt. a cellulose based thickening composition; 
optionally up to 10%wt. of one or more optional constituents, 
with the remaining balance to 100%wt. of water. 
The thickened aqueous acidic hard surface cleaning and disinfecting composition 
according to the invention is desirably provided as a ready to use product which may be 
directly applied to a hard surface. By way of example, hard surfaces include surfaces 
composed of refractory materials such as: glazed and unglazed tile, brick, porcelain, 
ceramics as well as stone including marble, granite, and other stones surfaces; glass; 
metals; plastics e.g. polyester, vinyl; fiberglass, Formica®, Corian® and other hard 
surfaces known to the industry. Hard surfaces which are to be particularly denoted 



include those associated with kitchen environments and other environments associated 
with food preparation. The inventive compositions are particularly useful in cleamng and 
disinfecting lavatory fixtures such as shower stalls, bathtubs and bathing appliances (racks, 
curtains, shower doors, shower bars) toilets, bidets, wall and flooring surfaces especially 
those which include refractory materials and the like. The inventive compositions 
especiaUy particularly useful in the cleaning and disinfecting of lavatory fixtures. especiaUy 
toilets and bidets. They may be packaged in any suitable container particularly flasks or 
bottles, including squeeze-type bottles, as well as bottles provided with a spray apparatus 
which is used to dispense the composition by spraying. 

The compositions according to the invention, including certain preferred 
embodiments of the invention are presented in the following exkiples. 

Examples: . j • 

A number of formulations were produced by mixing the constituent outUned m 
Table 1 by adding the individual constituents into a beaker of deionized water at room 
temperature which was stirred with a conventional magnetic stirring rod. Stirring 
continued until the fomiulation was homogenous in appearance. It is to be noted that the 
constituents might be added in any order, but it is preferred that water be the initial 
constituent provided to a mixing vessel or apparatus as it is the major const.tuem and 
addition of the further constituems thereto is conveniem. The exact compositions of the 
example fonnulations are listed on Table 1. below. Attention is directed to the fact that the 
fonnulations in Table 1 were substantially the same, except for the types and amounts of 
acids which were included in the formulations. 

P.valuation o f <?helf Stability: 

Formulations according to the invention and described on Table 1 were evaluated 
in order to determine their initial viscosity. All viscosity measurements were performed on 
aliquots of a fomiulation at room temperature with a Brookfield Viscometer, fitted with a 
LV.2 spindle at a rotational speed of 60 rpm at 22-C. Viscosity measurement results are 
reported in centipoise at on Tables 2A, 3A below. Formulations were placed m sealed 
containers, and subjected to an accelerated aging test wherein the formulations were 
maintained at 120«F (48.5X) for a period of 6 weeks. At weekly intervals, aliquots of 
each fonnulation were taken and used to detemiine the viscosity in the manner outlined 
above. Similarly, the results are reported on Tables 2A, 3 A below. The cumulative total 
loss of viscosity, at weekly intervals is reported on Tables 2B and 3B below. 
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Subsequent to this accelerated aging test, all of the formulations were observed to 
each be a colored, substantially transparent single phase mixture with good flow 
properties; bulk phase separation was not observed to occur. 
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Evaluation of Antimicrobial Efficacy: 

A formulation according to the invention was prepared from the following 
constituents: 



0.50 % 


Hydroxyethyl cellulose 


0.50% 


Linear C12-C16 alcohol ethoxylate. with an average 
of 7 ethylene oxide groups per molecule 


1.50% 


Quaternary ammonium chloride 


1.10% 


Fomilc acid 


1.40% 


Glycolic acid 


-1.0% 


Sodium hydroxide 


-0.4 % 


Fragrance and dyes 


to 100 % 


Deionized water 



This formulation was evaluated in order to evaluate their antimicrobial efficacy against 
Staphylococcus aureus (gram positive type pathogenic bacteria) (ATCC 6538), 
Salmonella choleraesuis (gram negative type pathogenic bacteria) (ATCC 10708), and 
Pseudomonas aeruginosa (ATCC 15442). The testing was performed in accordance with 
the protocols outlined in "Use-Dilution Method", Protocols 955.14, 955.15 and 964.02 
described in Chapter 6 of "Official Methods of Analysis", 16* Edition, of the Association 
of Official Analytical Chemists; "Germicidal and Detergent Sanitizing Action of 
Disinfectants", 960.09 described in Chapter 6 of "Official Methods of Analysis", 15* 
Edition, of the Association of Official Analytical Chemists; or American Society for 
Testing and Materials (ASTM) E 1054-91 the contents of which are herein incorporated 
by reference. This test is also commonly referred to as the "AOAC Use-Dilution Test 
Method". 
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As is appreciated by the skilled practitioner in the art, the results of the AOAC 
Use-Dilution Test Method indicates the number of test substrates wherein the tested 
organism remains viable after contact for 10 minutes >vith a test disinfecting compos.t.on / 
total number of tested substrates (cylinders) evaluated in accordance >vith the AOAC Use- 
DUution Test. Thus, a result of "0/60" indicates that of 60 test substrates beanng the test 
organism and contacted for 10 minutes in a test disinfecting composition. 0 test substrates 
had viable (Uve) test organisms at the conclusion of the test. Such a result is excellent, 
illustrating the excellent disinfecting eflRcacy of the tested composition. 

Results of the antimicrobial testing are indicated on Table 4. below. The reported 
results indicate the number of test cylinders with live test organisms/number of test 
cylinders tested for each example fonnulation and organism tested. 



Table 4 - Antimicrobial Testing 


Staphylococcus 
aureus 


Salmonella 
choleraesuis 


Pseudomonas 
aeruginosa 


0/60 


0/60 


0/60 



As may be seen from the results indicated above, the compositions according to 
the invention provide excellent disinfection of hard surfaces. 

While the invention is susceptible of various modifications, it is to be understood 
that specific embodiments thereof have been shown by way of example which are not 
intended to limit the invention to the particular forms disclosed; on the contrary the 
intention is to cover all modifications, equivalents and alternatives falling withm the scope 
and spirit of the invention as expressed in the appended claims. 



14 



Thickened acidic hard surface cleaning and disinfecting composition coniprising: 
one or more nonionic surfactants; 

one or more quaternary ammonium surfactant compounds having 
germicidal properties; 

an acid mixture comprising formic acid and one or more water soluble 
organic acids, where the formic acid and one or more water soluble organic acids 
are present in a weight ratio of formic acid: water soluble organic acid(s) of 
1:0.1-10; 

a cellulose based thickening composition; 
optionally to 10%wt. of one or more optional constituents; 

and, water. 

The composition according to claim 1 wherein the acid mixture comprises citric 
acid. 

The composition according to claim 1 wherein the acid mixture comprises glycolic 
acid. 

The composition according to claim 1 wherein the nonionic surfactant is a linear 
alcohol ethoxylate. 

The composition according to claim 1 wherein the acid mixture contains at least 
formic acid, and at least two further different water soluble organic acids. 

The composition according to claim 5 where in the acid mixture contains formic 
acid, citric acid and glycolic acid. 

Thickened aqueous acidic hard surface cleaning and disinfecting composition 
according to claim 1 which consists essentially of: 

0. 1 - 10%wt. one or more nonionic surfactants; 

0. 1 - 10%wt. of one or more quaternary anmionium surfactant compounds 
having germicidal properties; 
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m 

0 1 - 10%wt. of an acid mixture comprising formic acid and one or more 
water soluble organic acids, particularly water soluble organic acids selected from 
the group consisting of: lactic acid, glycolic add and citric acid and where the 
formic add and one or more water soluble organic acids are present m a weight 
ratio of formic acid:water soluble organic acid(s) of 1:0.1 - 10; 

0.01 - 5%wt. a cellulose based thickening composition; 

optionally up to 10%wt. of one or more optional constituents, 

with the remaining balance to 100%wt. of water. 

Thickened aqueous acidic hard surface deaning and disinfecting composition 
according to claim 1 or 7 having a pH of from about 3.45 to about 4.05. 

A process for cleaning limescale from a hard surface comprising the process step 

contacting the hard surface having limescale thereon with a cleaning 
effective amount of the composition according to claim 1 to dean limescale 
present therefrom. 
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